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TI Preparation of isotopically enriched N- substituted piperazines 
IN Pappin, Darryl J. C; Pillai, Sasi; Coull, James 
M. 

PA Applera Corp., USA 

SO U.S. Pat. Appl. Publ., 29 pp. 
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Z Z 
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AB Isotopically enriched N- substituted piperazines (I) or salts thereof, 

comprising one or more heavy atom isotopes (Y = straight chain or branched 
CI -6 alkyl or CI- 6 alkyl ether group wherein the carbon atoms of the alkyl 
group or alkyl ether group each independently comprise linked hydrogen, 
deuterium or fluorine atoms; Z = independently H, F, Cl, Br, iodine, an 
amino acid side chain, a straight chain or branched Cl-6 alkyl group that 
may optionally contain a substituted or unsubstituted aryl group wherein 
the carbon atoms of the alkyl and aryl groups each independently comprise 
linked H or F atoms, a straight chain or branched Cl-6 alkyl ether group 
that may optionally contain a substituted or unsubstituted aryl group 
(wherein the carbon atoms of the alkyl and aryl groups each independently 
comprise linked hydrogen or fluorine atoms) , or a straight chain or 
branched Cl-6 alkoxy group that may optionally contain a substituted or 
unsubstituted aryl group; wherein the carbon atoms of the alkyl and aryl 
groups each independently comprise linked hydrogen or fluorine atoms; 
wherein the N-methylpiperazine is isotopically enriched with either of 13C 
and/or 15N) are prepared N- substituted piperazines can be used as 
intermediates in the synthesis of N- substituted piperazine acetic acids 
which in turn can be used as intermediates in the synthesis of active 
esters of N- substituted piperazine acetic acid. The active esters of 
N- substituted piperazine acetic acid can be used as labeling reagents to 
prepare a set of isobaric labeling reagents. The set of isobaric labeling 
reagents can be used to label analytes such as peptides, proteins, amino 
acids, oligonucleotides, DNA, RNA, lipids, carbohydrates, steroids, small 
mols. and the like (no data). Thus, to a stirring solution of 1.18 g (11.83 
mmol) N-methylpiperazine in 15 mL toluene at room temperature was added 1 g 
(5.91 mmol) of Et bromoacetate-1, 2-13C dropwise, over a period of 15 min. 
The reaction mixture was then heated in an oil bath at 90° for 4 h, 
cooled to room temperature, filtered to remove the off-white solid to give, 
after workup on the combined filtrate and washings, 1.10 g (quant.) of 
4-methylpiperazine-l-acetic acid Et ester-1, 2-13C (II) as an off-white 
oil. II (1.1 g) was refluxed in water for 24 h to give 780 mg 
■ 4-methylpiperazine-l-acetic acid-1, 2-13C. 

IT 856188-37-9P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(preparation of isotopically enriched N- substituted piperazines as isobaric 
labeling reagents) 
RN 856188-37-9 HCAPLUS 

CN Piperazine-2,3-13C2-l-15N, 4-methyl- (9CI) (CA INDEX NAME) 
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IT 856188-37-9P 856188-43-7P 856188-49-3P 

857502- 99-9P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation of isotopically enriched N- substituted piperazines as isobaric 
labeling reagents) 
IT 856188-38-0P 856188-44-8P 856188-50-6P 

857503- 04-9P 857503-05-0P 857503-06-1P 
857503-07-2P 857503-08-3P 857503-09-4P 
857503-10-7P 857503-11-8P 857503-12-9P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of isotopically enriched N- substituted piperazines as isobaric 
labeling reagents) 
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TI Preparation of active esters of N- substituted piperazine acetic acids, 
including isotopically enriched versions 

Dey, Subhakar; Pappin, Darryl J. C. ; Purkayastha, Subhasish; 
Pillai, Sasi; Coull, James M. 
Applera Corp., USA 
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Z I ISO II 



AB In some embodiments, this invention pertains to active esters of 

N- substituted piperazine acetic acid I (R = leaving group; X = O, S; Y = 
C1-C6 alkyl, C1-C6 alkyl ether; Z = H, 2H, F, Cl, Br, iodide, amino acid 
side chain, C1-C6 alkyl, C1-C6 alkyl ether) , including isotopically 
enriched versions thereof. In some embodiments, this invention pertains 
to methods for the preparation of active esters of N- substituted piperazine 
acetic acid, including isotopically enriched versions thereof. For 
example, the isotopically labeled N-methylpiperazine II (Rl = 180H) 
reacted with the trif luoroacetic acid ester of N- hydroxy sue c in imide to 
give the succinate II (Rl = OR2 , R2 = succinimido) . 

IT 856188-38-0P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of active esters of N- substituted piperazine acetic acids and 
their labeled derivs.) 

RN 856188-38-0 HCAPLUS 

CN Piperazine-2, 3-13C2-1- 15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA 
INDEX NAME) 
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H 13cT 
H 2 



CH 2 
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IT 856188-38-0P 856188-44-8P 856188-50-6P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of active esters of N- substituted piperazine acetic acids and 
their labeled derivs.) 

L2 0 ANSWER 3 OF 7 HCAPLUS COPYRIGHT 2006 ACS on STN 
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TI Mixtures of isobarically labeled analytes and fragments ions derived 
therefrom 

IN Pappin, Darryl J. C. ; Purkayastha, Subhasish; Coull, James 
M. 

PA Applera Corp . , USA 

SO U.S. Pat. Appl. Publ., 36 pp., Cont . -in-part of U.S. Ser. No. 751,353. 
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This invention pertains to mixts. of isobarically labeled analytes and 
fragment ions thereof . 
856188-38-0P 

RL: PRP (Properties) ; RCT (React ant) ; SPN (Synthetic preparation) ; PREP 
(Preparation) ; RACT (React ant or reagent) 

(mixts. of isobarically labeled analytes and fragments ions derived 
therefrom) 
856188-38-0 HCAPLUS 

Piperazine-2 , 3 -13C2-1-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA 
INDEX NAME) 
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IT 856188-38-0P 856188-44-8P 856188-50-6P 

RL: PRP (Properties); RCT (Reactant) ; SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(mixts. of isobarically labeled analytes and fragments ions derived 
therefrom) 
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Preparation of isotopically enriched N- substituted piperazine-l-acetic 
acids 
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AB Isotopically enriched N- 
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thereof, comprising one or more heavy atom isotopes [X = 0, S; Y = 
straight chain or branched CI- 6 alkyl or CI -6 alkyl ether group wherein 
the carbon atoms of the alkyl group or alkyl ether group each 
independently comprise linked hydrogen, deuterium or F atoms; Z = 
independently H, deuterium, F, Cl , Br, iodine, an amino acid side chain, a 
straight chain or branched Cl-6 alkyl group that may optionally contain a 
substituted or unsubstituted aryl group (wherein the carbon atoms of the 
alkyl and aryl groups each independently comprise linked H, deuterium or F 
atoms), a straight chain or branched Cl-6 alkyl ether group that may 
optionally contain a substituted or unsubstituted aryl group wherein the 
carbon atoms of the alkyl and aryl groups each independently comprise 
linked H, deuterium or F atoms, or a straight chain or branched Cl-6 
alkoxy group that may optionally contain a substituted or unsubstituted 
aryl group (wherein the carbon atoms of the alkyl and aryl groups each 
independently comprise linked H, deuterium or F atoms)] are prepared 
N- substituted piperazines can be used as intermediates in the synthesis of 
N- substituted piperazine acetic acids which in turn can be used as 
intermediates in the synthesis of active esters of N-substituted 
piperazine acetic acid. The active esters of N-substituted piperazine 
acetic acid can be used as labeling reagents to prepare a set of isobaric 
labeling reagents. The set of isobaric labeling reagents can be used to 
label analytes such as peptides, proteins, amino acids, oligonucleotides, 
DNA, RNA, lipids, carbohydrates, steroids, small mols. and the like. 
Thus, to a stirring solution of 1.18 g (11.83 mmol) N-methylpiperazine in 15 
mL toluene at room temperature was added 1 g (5.91 mmol) of Et 
bromoacetate-1, 2- 13C dropwise, over a period of 15 min . The reaction 
mixture was then heated in an oil bath at 90° for 4 h, cooled to room 
temperature, filtered to remove the off-white solid to give, after workup on the 
combined filtrate and washings, 1.10 g (quant.) of 4-methylpiperazine- 1- 
acetic acid Et ester- 1 , 2 - 13C (II) as an off-white oil. II (1.1 g) was 
refluxed in water for 24 h to give 780 mg 4 -methylpiperazine- 1-acetic 
acid-1, 2-13C . 
IT 857502-99-9P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation of isotopically enriched N-substituted piperazine- 1-acetic 
acids as isobaric labeling reagents) 
RN 857502-99-9 HCAPLUS 

CN Piperazine-15N, 4-methyl-, dihydrochloride (9CI) (CA INDEX NAME) 




#2 HC1 



IT 857502-99-9P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(preparation of isotopically enriched N-substituted piperazine- 1-acetic 

acids as isobaric labeling reagents) 
IT 856188-37-9P 856188-38-0P 856188-43-7P 
856188-44-8P 856188-49-3P 856188-50-6P 
RL: SPN (Synthetic preparation); PREP (Preparation) 

(preparation of isotopically enriched N-substituted piperazine- 1-acetic 

acids as isobaric labeling reagents) 
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TI Isobarically labeled analytes and fragment ions derived therefrom 
IN Pappin, Darryl J. C. ; Purkayastha, Subhasish; Coull, James 
M. 

PA Applera Corporation, USA 

SO U.S. Pat. Appl . Publ . , 88 pp., Cont . - in-part of U.S. Ser. No. 822,639. 

CODEN: USXXCO 
DT Patent 
LA English 
FAN.CNT 6 

KIND DATE 



PATENT NO. 



PI 



US2005148087 
US2005147982 
US2005147985 
W02005068446 
W 



Al 
Al 
Al 
Al 



20050707 
20050707 
20050707 
20050728 



APPLICATION NO. 

2004US-0852730 
2004US-0751353 
2004US-0822639 
2005WO-US00223 



DATE 



20040524 
20040105 
20040412 
20050105 



AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BW, 


BY, 


BZ, 


CA, 


CH, 


CN, 


CO, 


CR, 


CU, 


cz, 


DE, 


DK, 


DM, 


DZ, 


EC, 


EE, 


EG, 


ES, 


FI, 


GB, 


GD, 


GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


is, 


JP, 


KE, 


KG, 


KP, 


KR, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, 


MX, 


MZ, 


NA, 


NI, 


NO, 


NZ, 


OM, 


PG, 


PH, 


PL, 


PT, 


RO, 


RU, 


SC, 


SD, 


SE, 


SG, 


SK, 


SL, 


SY, 


TJ, 


TM, 


TN, 


TR, 


TT, 


TZ, 


UA, 


UG, 


US, 


UZ, 


vc, 


VN, 


YU, 


ZA, 


ZM, 


ZW 


BW, 


GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


NA, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


ZM, 


ZW, 


AM, 


AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, 


AT, 


BE, 


BG, 


CH, 


CY, 


CZ, 


DE, 


DK, 


EE, 


ES, 


PI, 


FR, 


GB, 


GR, 


HU, 


IE, 


IS, 


IT, 


LT, 


LU, 


MC, 


NL, 


PL, 


PT, 


RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 

























RW: 



PRAI 2004US-0751353 
2004US-0822639 
2004US-0751354 
2004US-0751387 
2004US-0751388 
2004US-0852730 
OS MARPAT 143:112150 

AB This invention pertains to isobarically labeled analytes and fragment ions 

thereof . 
IT 856188-38-0P 

RL: PRP (Properties) ; SPN (Synthetic preparation) ; PREP (Preparation) 
(isobarically labeled analytes and fragment ions derived therefrom) 
RN 856188-38-0 HCAPLUS 

CN Piperazine-2, 3-13C2-1-15N, 4-methyl-,. bis (trif luoroacetate) (9CI) (CA 
INDEX NAME) 



A2 

A2 

A 

A 

A 

A 



20040105 
20040412 
20040105 
20040105 
20040105 
20040524 



CM 



CRN 856188-37-9 
CMF C5 H12 N2 




CM 2 

CRN 76-05-1 
CMF C2 H F3 02 
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F 

I 

F-C-C0 2 H 

I 

F 



IT 



IT 



856188-38-0P 856188-44-8P 856188-50-6P 

RL: PRP (Properties) ; SPN (Synthetic preparation) ; PREP (Preparation) 

(isobarically labeled analytes and fragment ions derived therefrom) 
741683-84-1P, 1- Piperazineacet ic- carboxy- 13C acid 
741683 -85-2P, 1- Piperazineacet ic-ct- 13C acid 

RL: RCT (React ant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(isobarically labeled analytes and fragment ions derived therefrom) 



L2 0 ANSWER 6 OF 7 HCAPLUS COPYRIGHT 2 006 ACS on STN 
AN 2005:588336 HCAPLUS 
DN 143:93635 

TI Mixtures of isobarically labeled analytes and fragments ions derived 
therefrom 

IN Pappin, Darryl J. C. ; Purkayastha, Subhasish; Coull, James 
M. 

PA Applera Corporation, USA 

SO U.S. Pat. Appl. Publ., 29 pp. 

CODEN: USXXCO 
DT Patent 
LA English 
FAN.CNT 6 

PATENT NO. 



PI 



US2005147982 
US2005147985 
US2005148087 
WO2005068446 
W 



KIND 

Al 
Al 
Al 
Al 



DATE 



20050707 
20050707 
20050707 
20050728 



APPLICATION NO. 

2004US-0751353 
2004US-0822639 
2004US-0852730 
2005WO-US00223 



DATE 



20040105 
20040412 
20040524 
20050105 <- 



RW: 



PRAI 2004US-0751353 
2004US-0751354 
2004US-0751387 
2004US-0751388 
2004US-0822639 
2004US-0852730 



AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BW, 


BY, 


BZ, 


CA, 


CH, 


CN, 


CO, 


CR, 


CU, 


cz, 


DE, 


DK, 


DM, 


DZ, 


EC, 


EE, 


EG, 


ES, 


FI, 


GB, 


GD, 


GE , 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, 


KE, 


KG, 


KP, 


KR, 


KZ, 


LC, 


LK, 


LR, 


LS 7 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, 


MX, 


MZ, 


NA, 


NI, 


NO, 


NZ, 


OM, 


PG, 


PH, 


PL, 


PT, 


RO, 


RU, 


SC, 


SD, 


SE, 


SG, 


SK, 


SL, 


SY, 


TJ, 


TM, 


TN, 


TR, 


TT, 


TZ, 


UA, 


UG, 


us, 


uz, 


vc, 


VN, 


YU, 


ZA, 


ZM, 


ZW 


BW, 


GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


NA, 


SD, 


SL, 


sz, 


TZ, 


UG, 


ZM, 


ZW, 


AM, 


AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, 


AT, 


BE, 


BG, 


CH, 


CY, 


CZ, 


DE, 


DK, 


EE, 


ES, 


FI, 


FR, 


GB, 


GR, 


HU, 


IE, 


IS, 


IT, 


LT, 


LU, 


MC, 


NL, 


PL, 


PT, 


RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 

























A2 

A 

A 

A 

A2 

A 



20040105 
20040105 
20040105 
20040105 
20040412 
20040524 



AB 



IT 



RN 
CN 



This invention pertains to mixts. of isobarically labeled analytes and 

fragment ions thereof. 

856188-50-6P 

RL: PRP (Properties) ; RCT (Reactant) ; SPN (Synthetic preparation) ; PREP 
(Preparation) ; RACT (Reactant or reagent) 

(mixts. of isobarically labeled analytes and fragments ions derived 

therefrom) 
856188-50-6 HCAPLUS 

Piperazine-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX NAME) 



CM 



CRN 856188-49-3 
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CM 2 

CRN 76-05-1 
CMF C2 H F3 02 



F 

I 

F-C-CO2H 
F 



IT 856188-50-6P 

RL: PRP (Properties) ; RCT (React ant) ; SPN (Synthetic preparation) ; PREP 
(Preparation) ; RACT (Reactant or reagent) 

(mixts. of isobarically labeled analytes and fragments ions derived 

therefrom) 
IT 856188-38-0P 856188-44-8P 

RL: PRP (Properties) ; SPN (Synthetic preparation) ; PREP (Preparation) 

(mixts. of isobarically labeled analytes and fragments ions derived 

therefrom) 

L20 ANSWER 7 OF 7 HCAPLUS COPYRIGHT 2 006 ACS on STN 
AN 2004:681717 HCAPLUS 
DN 141:202794 

TI Methods, mixtures, kits and compositions pertaining to analyte 

determination 
IN Pappin, Darryl J. C. ; Bartlet- Jones , Michael 
PA Applera Corporation, USA 
SO PCT Int. Appl., 105 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
FAN.CNT 1 



PATENT NO. 




KIND 


DATE 






APPLICATION NO. 




DATE 


WO2004070352 




A2 




20040819 




2004WO-US02077 




20040127 


W: AE, AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, BR, BW, 


BY, 


BZ, CA, CH, 


CN, CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EC, EE, EG, 


ES, 


FI, GB, GD, 


GE, GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, KE, KG, 


KP, 


KR, KZ, LC, 


LK, LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, MN, MW, 


MX, 


MZ, NA, NI 


RW: BW, GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


SD, 


SL, 


SZ, TZ, UG, 


ZM, 


ZW, AT, BE, 


BG, CH, 


CY, 


CZ, 


DE, 


DK, 


EE, 


ES, 


FI, 


FR, GB, GR, 


HU, 


IE, IT, LU, 


MC, NL, 


PT, 


RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, CF, CG, 


CI, 


CM, GA, GN, 


GQ, GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 










AU2004209401" 




Al 




20040819 




2004AU-0209401 




20040127 


CA---2488584 




AA 




20040819 




2004CA-2488584 




20040127 


US2004219685 




Al 




20041104 




2004US-0765264 




20040127 


US2004220412 




Al 




20041104 




2004US-0765267 




20040127 


US2004219686 




Al 




20041104 




2004US-0765458 




20040127 


EP 1588145 




A2 




20051026 




2004EP-0705571 




20040127 


R: AT, BE, 


CH, 


DE, 


DK, 


ES, 


FR, 


GB, 


GR, 


IT, LI, LU, 


NL, 


SE, MC, PT, 


IE, SI, 


LT, 


LV, 


FI, 


RO, 


MK, 


CY, 


AL, 


TR, BG, CZ, 


EE, 


HU, SK 


US2006105416 




Al 




20060518 




2005US-0319685 




20051228 
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PRAI 2003US-443612P P 20030130 

2004US-0765267 Al 20040127 

2004WO-US02077 W 20040127 

AB This invention pertains to methods, mixts., kits and/or compns . for the 

determination of analytes by mass anal, using unique labeling reagents or sets of 

unique labeling reagents. The labeling reagents can be isomeric or 

isobaric and can be used to produce mixts. suitable for multiplex anal, of 

the labeled analytes. 
IT 741683-84-1P, l-Piperazineacetic-carboxy-13C acid 

RL: RCT (React ant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 

(Reactant or reagent) 

(methods, mixts., kits and compns. pertaining to analyte determination) 
RN 741683-84-1 HCAPLUS 

CN l-Piperazineacetic-carboxy-13C acid (9CI) (CA INDEX NAME) 



h ^0 



O 

CH 2 -13c-OH 



IT 741683-84-1P, 1- Piperazineacet ic- carboxy- 13C acid 
741683-85-2P, 1- Piperazineacetic-a-13C acid 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(methods, mixts., kits and compns. pertaining to analyte determination) 



=> d bib abs hitstr retable 120 tot 



L20 ANSWER 1 OF 7 HCAPLUS COPYRIGHT 2006 ACS on STN 
AN 2005:592130 HCAPLUS 
DN 143:115574 

TI Preparation of isotopically enriched N- substituted piperazines 
IN Pappin, Darryl J. C. ; Pillai, Sasi; Coull, James 
M. 

Applera Corp., USA 
U.S. Pat. Appl. Publ., 29 pp. 
CODEN: USXXCO 
Patent 
English 
FAN.CNT 6 

PATENT NO. 



PA 
SO 

DT 
LA 



PI US2005148773 
WO2005068446 

W: AE, AG, . AL, 
CN, CO, CR, 
GE, GH, GM, 
LK, LR, LS, 
NO, NZ, OM, 
TJ, TM, TN, 
RW: BW, GH, GM, 
AZ, BY, KG, 
EE, ES, FI, 
RO, SE, SI, 
MR, NE, SN, 
PRAI 2004US-0751353 
2004US-0751354 
2004US-0751387 
2004US-0751388 
2004US-0822639 
2004US-0852730 



KIND 

Al 

Al 
AM, 
CU, 
HR, 
LT, 
PG, 
TR, 
KE, 
KZ, 
FR, 
SK, 
TD, 

A 

A 

A 

A 

A 

A 



DATE 



APPLICATION NO. DATE 



20050707 
20050728 
AT, AU, AZ, 
CZ, DE, DK, 
HU, ID, IL, 
LU, LV, MA, 
PH, PL, PT, 
TT, TZ, UA, 
LS, MW, MZ, 
MD, RU, TJ, 
GB, GR, HU, 
TR, BF, BJ, 
TG 

20040105 
20040105 
20040105 
20040105 
20040412 
20040524 



2004US-0751388 20040105 <- 

2005WO-US00223 20050105 <- 

BA, BB, BG, BR, BW, BY, BZ, CA, CH, 

DM, DZ, EC, EE, EG, ES, FI , GB, GD, 

IN, IS, JP, KE, KG, KP, KR, KZ, LC, 

MD, MG, MK, MN, MW, MX, MZ, NA, NI , 

RO, RU, SC, SD, SE, SG, SK, SL, SY, 

UG, US, UZ, VC, VN, YU, ZA, ZM, ZW 

NA, SD, SL, SZ, TZ, UG, ZM, ZW, AM, 

TM, AT, BE, BG, CH, CY, CZ, DE, DK, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, 

CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
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OS MARPAT 143:115574 
GI 



Y— N NH 
V 



AB Isotopically enriched N-substituted piperazines (I) or salts thereof, 

comprising one or more heavy atom isotopes (Y = straight chain or branched 
CI -6 alkyl or CI -6 alkyl ether group wherein the carbon atoms of the alkyl 
group or alkyl ether group each independently comprise linked hydrogen, 
deuterium or fluorine atoms; Z = independently H, F, CI, Br, iodine, an 
amino acid side chain, a straight chain or branched CI -6 alkyl group that 
may optionally contain a substituted or unsubst ituted aryl group wherein 
the carbon atoms of the alkyl and aryl groups each independently comprise 
linked H or F atoms, a straight chain or branched CI- 6 alkyl ether group 
that may optionally contain a substituted or unsubstituted aryl group 
(wherein the carbon atoms of the alkyl and aryl groups each independently 
comprise linked hydrogen or fluorine atoms) , or a straight chain or 
branched CI- 6 alkoxy group that may optionally contain a substituted or 
unsubstituted aryl group; wherein the carbon atoms of the alkyl and aryl 
groups each independently comprise linked hydrogen or fluorine atoms; 
wherein the N-methylpiperazine is isotopically enriched with either of 13C 
and/or 15N) are prepared N-substituted piperazines can be used as 
intermediates in the synthesis of N-substituted piperazine acetic acids 
which in turn can be used as intermediates in the synthesis of active 
esters of N-substituted piperazine acetic acid. The active esters of 
N-substituted piperazine acetic acid can be used as labeling reagents to 
prepare a set of isobaric labeling reagents. The set of isobaric labeling 
reagents can be used to label analytes such as peptides, proteins, amino 
acids, oligonucleotides, DNA, RNA, lipids, carbohydrates, steroids, small 
mols. and the like (no data) . Thus, to a stirring solution of 1.18 g (11.83 
mmol) N-methylpiperazine in 15 mL toluene at room temperature was added 1 g 
(5.91 mmol) of Et bromoacetate- 1 , 2 - 13C dropwise, over a period of 15 min . 
The reaction mixture was then heated in an oil bath at 90° for 4 h, 
cooled to room temperature, filtered to remove the off-white solid to give, 
after workup on the combined filtrate and washings, 1 . 10 g (quant.) of 
4-methylpiperazine-l-acetic acid Et ester-1 , 2-13C (II) as an off-white 
oil. II (1.1 g) was refluxed in water for 24 h to give 780 mg 
4-methylpiperazine-l-acetic acid-1 , 2-13C. 

IT 856188-37-9P 856188-43-7P 856188-49-3P 
857502-99-9P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(Reactant or reagent) 

(preparation of isotopically enriched N-substituted piperazines as isobaric 
labeling reagents) 
RN 856188-37-9 HCAPLUS 

CN Piperazine-2,3-13C2-l-15N, 4-methyl- (9CI) (CA INDEX NAME) 



H 13cT 
H 2 



CH 2 
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RN 856188-43-7 HCAPLUS 

CN Piperazine-3-13C-l-15N, 4-methyl- (9CI) (CA INDEX NAME) 




RN 856188-49-3 HCAPLUS 

CN Piperazine-15N, 4-methyl- (9CI) (CA INDEX NAME) 




RN 857502-99-9 HCAPLUS 

CN Piperazine-15N, 4-methyl-, dihydrochloride (9CI) (CA INDEX NAME) 




• 2 HC1 



IT 856188-38-0P 856188-44-8P 856188-50-6P 
857503-04-9P 857503-05-0P 857503-06-1P 
857503-07-2P 857503-08-3P 857503-09-4P 
857503-10-7P 857503-11-8P 857503-12-9P 
RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of isotopically enriched N- substituted piperazines as isobaric 
labeling reagents) 
RN 856188-38-0 HCAPLUS 

CN Piperazine-2,3-13C2-l-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA 
INDEX NAME) 

CM 1 

CRN 856188-37-9 
CMF C5 H12 N2 



H 13cT 
H 2 



CH2 



CM 2 
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CRN 76-05-1 
CMF C2 H F3 02 

F 

I 
I 

F 

RN 856188-44-8 HCAPLUS 

CN Piperazine-3-13C-l-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX 
NAME) 

CM 1 

CRN 856188-43-7 
CMF C5 H12 N2 




CM 2 

CRN 76-05-1 

CMF C2 H F3 02 

F 

I 

F— C- C02H 

I 

F 

RN 856188-50-6 HCAPLUS 

CN Piperazine-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX NAME) 
CM 1 

CRN 856188-49-3 
CMF C5 H12 N2 




CM 2 

CRN 76-05-1 
CMF C2 H F3 02 
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F 



F - C- CQ 2 H 



F 



RN 857503-04-9 HCAPLUS 

CN Piperazine-2,3-13C2, 1-methyl- (9CI) (CA INDEX NAME) 



RN 857503-05-0 HCAPLUS 

CN' Piperazine-13C3, 1-methyl- (9CI) (CA INDEX NAME) 



HN^ 1?CH 2 
H 2 

RN 857503-06-1 HCAPLUS 

CN Piperazine-13C3, 4 -methyl- (9CI) (CA INDEX NAME) 



RN 857503-07-2 HCAPLUS 

CN Piperazine-13C4 / 1-methyl- (9CI) (CA INDEX NAME) 



13c ^ <T 

HN^ JJCH 2 

13c^ 
H 2 

RN 857503-08-3 HCAPLUS 

CN Piperazine-2,3,6-13C3-l-15N, 4-methyl- (9CI) (CA INDEX NAME) 





Me 




H 2 ^ C 



Me 
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13 C 



" 13cT 
H 2 



RN 857503-09-4 HCAPLUS 

CN Piperazine-2,3,5-13C3-l-15N, 4-methyl- (9CI) (CA INDEX NAME) 



H2 




H 2 

RN 857503-10-7 HCAPLUS 

CN Piperazine-13C4-15N, 4-methyl- (9CI) (CA INDEX NAME) 



H2 

H 2 > 3C 
13C 



Me 



H 13(T 
H 2 



CH 2 



RN 857503-11-8 HCAPLUS 

CN Piperazine-2-13C-l-15N, 4-methyl- (9CI) 



(CA INDEX NAME) 



,Me 



H 13cT 
H 2 



RN 857503-12-9 HCAPLUS 

CN Piperazine-13C, 4-methyl- (9CI) (CA INDEX NAME) 




Me 
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DN 143:97398 

TI Preparation of active esters of N- substituted piperazine acetic acids, 

including isotopically enriched versions 
IN Dey, Subhakar; Pappin, Darryl J. C. ; Purkayastha, Subhasish; 

Pillai, Sasi; Coull, James M. 
PA Applera Corp., USA 
SO U.S. Pat. Appl. Publ., 33 pp. 

CODEN: USXXCO 
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AB In some embodiments, this invention pertains to active esters of 

N- substituted piperazine acetic acid I (R = leaving group; X = O, S; Y = 
C1-C6 alkyl, C1-C6 alkyl ether; Z = H, 2H, F, CI, Br, iodide, amino acid 
side chain, C1-C6 alkyl, C1-C6 alkyl ether) , including isotopically 
enriched versions thereof. In some embodiments, this invention pertains 
to methods for the preparation of active esters of N- substituted piperazine 
acetic acid, including isotopically enriched versions thereof. For 
example, the isotopically labeled N-methylpiperazine II (Rl = 180H) 
reacted with the trif luoroacetic acid ester of N-hydroxysuccinimide to 
give the succinate II (Rl = OR2 , R2 = succinimido) . 

IT 856188-38-0P 856188-44-8P 856188-50-6P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of active esters of N- substituted piperazine acetic acids and 
their labeled derivs . ) 
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CN Piperazine-2,3-13C2-l-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA 
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CN Piperazine-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX NAME) 
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(mixts. of isobarically labeled analytes and fragments ions derived 
therefrom) 
RN 856188-38-0 HCAPLUS 

CN Piperazine-2,3-13C2-l-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA 
INDEX NAME) 

CM 1 

CRN 856188-37-9 
CMF C5 H12 N2 



Me 




15m i?CH 2 
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H 2 
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CRN 76-05-1 
CMF C2 H F3 02 



F— C— CO2H 
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RN 856188-44-8 HCAPLUS 

CN Piperazine-3-13C-l-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX 
NAME) 
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AB Isotopically enriched N- substituted piperazine-l-acetic acids (I) or salts 
thereof, comprising one or more heavy atom isotopes [X = O, S; Y = 
straight chain or branched CI- 6 alkyl or CI- 6 alkyl ether group wherein 
the carbon atoms of the alkyl group or alkyl ether group each 
independently comprise linked hydrogen, deuterium or F atoms; Z = 
independently H, deuterium, F, Cl , Br, iodine, an amino acid side chain, a 
straight chain or branched Cl-6 alkyl group that may optionally contain a 
substituted or unsubstituted aryl group (wherein the carbon atoms of the 
alkyl and aryl groups each independently comprise linked H, deuterium or F 
atoms) , a straight chain or branched Cl-6 alkyl ether group that may 
optionally contain a substituted or unsubstituted aryl group wherein the 
carbon atoms of the alkyl and aryl groups each independently comprise 
linked H, deuterium or F atoms, or a straight chain or branched Cl-6 
alkoxy group that may optionally contain a substituted or unsubstituted 
aryl group (wherein the carbon atoms of the alkyl and aryl groups each 
independently comprise linked H, deuterium or F atoms)] are prepared 
N- substituted piperazines can be used as intermediates in the synthesis of 
N- substituted piperazine acetic acids which in turn can be used as 
intermediates in the synthesis of active esters of N- substituted 
piperazine acetic acid. The active esters of N- substituted piperazine 
acetic acid can be used as labeling reagents to prepare a set of isobaric 
labeling reagents. The set of isobaric labeling reagents can be used to 
label analytes such as peptides, proteins, amino acids, oligonucleotides, 
DNA, RNA, lipids, carbohydrates, steroids, small mols. and the like. 
Thus, to a stirring solution of 1.18 g (11.83 mmol) N-methylpiperazine in 15 
mL toluene at room temperature was added 1 g (5.91 mmol) of Et 
bromoacetate-1, 2-13C dropwise, over a period of 15 min. The reaction 
mixture was then heated in an oil bath at 90° for 4 h, cooled to room 
temperature, filtered to remove the off-white solid to give, after workup on the 
combined filtrate and washings, 1 . 10 g (quant.) of 4-methylpiperazine-l- 
acetic acid Et ester-1 , 2- 13C (II) as an off-white oil. II (1.1 g) was 
refluxed in water for 24 h to give 780 mg 4-methylpiperazine- 1-acetic 
acid- 1 , 2-13C . 

IT 857502-99-9P 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation of isotopically enriched N- substituted piperazine-l-acetic 
acids as isobaric labeling reagents) 
RN 857502-99-9 HCAPLUS 

CN Piperazine-15N, 4-methyl-, dihydrochloride (9CI) (CA INDEX NAME) 




• 2 HC1 
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IT 856188-37-9P 856188-38-0P 856188-43-7P 
856188-44-8P 856188-49-3P 856188-50-6P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(preparation of isotopically enriched N- substituted piperazine- 1-acetic 
acids as isobaric labeling reagents) 
RN 856188-37-9 HCAPLUS 

CN Piperazine-2, 3-13C2-1-15N, 4-methyl- (9CI) (CA INDEX NAME) 




RN 856188-38-0 HCAPLUS 

CN Piperazine-2, 3-13C2-1-15N, 4-methyl- , bis (trif luoroacetate) (9CI) (CA 
INDEX NAME) 
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CMF C5 H12 N2 




Me 
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CMF C2 H F3 02 
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F-C-CO2H 
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CN Piperazine-3-13C-l-15N, 4-methyl- (9CI) (CA INDEX NAME) 




RN 856188-44-8 HCAPLUS 

CN Piperazine-3-13C-l-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX 
NAME) 
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CN Piperazine-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX NAME) 
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This invention pertains to isobarically labeled analytes and fragment ions 
thereof . 

856188-38-0P 856188-44-8P 856188-50-6P 

RL: PRP (Properties) ; SPN (Synthetic preparation) ; PREP (Preparation) 

(isobarically labeled analytes and fragment ions derived therefrom) 
856188-38-0 HCAPLUS 

Piperazine-2 , 3-13C2-1-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA 
INDEX NAME) 



CM 



CRN 856188-37-9 
CMF C5 H12 N2 
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H 13cT 
H 2 



CH 2 



CM 2 

CRN 76-05-1 
CMF C2 H F3 02 



I 

F-C-CO2H 



RN 856188-44-8 HCAPLUS 

CN Piperazine-3-13C-l-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX 
NAME) 

CM 1 

CRN 856188-43-7 
CMF C5 H12 N2 



15N X ^?CH2 




Me 



CM 2 

CRN 76-05-1 
CMF C2 H F3 02 



F-C-C0 2 H 



RN 856188-50-6 HCAPLUS 

CN Piperazine-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX NAME) 
CM 1 



CRN 856188-49-3 
CMF C5 H12 N2 
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CM 2 

CRN 76-05-1 

CMF C2 H F3 02 
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F^C-C02H 

I 

F 



IT 741683 -84 -IP, l-Piperazineacetic-carboxy-13C acid 
741683-85-2P, 1-Piperazineacet ic-a-13C acid 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation) ; RACT 
(React ant or reagent) 

(isobarically labeled analytes and fragment ions derived therefrom) 
RN 741683-84-1 HCAPLUS 

CN l-Piperazineacetic-carboxy-13C acid (9CI) (CA INDEX NAME) 



O 

II 

r .CH2'^ 13 C-OH 
RN 741683-85-2 HCAPLUS 

CN l-Piperazineacetic-a-13C acid (9CI) (CA INDEX NAME) 
^^^13CH2-C0 2 H 
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AB This invention pertains to mixts. of isobarically labeled analytes and 

fragment ions thereof. 
IT 856188-50-6P 

RL: PRP (Properties); RCT (Reactant) ; SPN (Synthetic preparation); PREP 
(Preparation) ; RACT (Reactant or reagent) 

(mixts. of isobarically labeled analytes and fragments ions derived 
therefrom) 
RN 856188-50-6 HCAPLUS 

CN Piperazine-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA INDEX NAME) 
CM 1 



CRN 856188-49-3 
CMF C5 H12 N2 




CM 2 

CRN 76-05-1 
CMF C2 H F3 02 

F 
I 

F-C-CO2H 
F 



IT 856188-38-0P 856188-44-8P 

RL: PRP (Properties) ; SPN (Synthetic preparation) ; PREP (Preparation) 
(mixts. of isobarically labeled analytes and fragments ions derived 
therefrom) 
RN 856188-38-0 HCAPLUS 

CN Piperazine-2,3-13C2-l-15N, 4-methyl-, bis (trif luoroacetate) (9CI) (CA 
INDEX NAME) 

CM 1 
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CRN 
CMF 



856188-37-9 
C5 H12 N2 



H 13cT 
H 2 



CH 2 



CM 2 

CRN 76-05-1 
CMF C2 H F3 02 



F-C-CO2H 

I 

F 

RN 856188-44-8 HCAPLUS 

CN Piperazine-3-13C-l-15N, 4-methyl-, bis (trif luoroacetate) <9CI) (CA INDEX 
NAME) 

CM 1 

CRN 856188-43-7 
CMF C5 H12 N2 




Me 



CM 2 

CRN 76-05-1 
CMF C2 H F3 02 



F- C- CO2H 
F 



L2 0 ANSWER 7 OF 7 HCAPLUS COPYRIGHT 2 006 ACS on STN 
AN 2004:681717 HCAPLUS 
DN 141:202794 

TI Methods, mixtures, kits and compositions pertaining to analyte 

determinat ion 
IN Pappin, Darryl J. C. ; Bartlet- Jones, Michael 
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PA Applera Corporation, USA 
SO PCT Int. Appl., 105 pp. 

CODEN: PIXXD2 
DT Patent 
LA English 
FAN.CNT 1 



PATENT NO. 
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AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, BR, BW, 


BY, 


BZ , CA i CH , 


CN, CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EC, EE, EG, 


ES, 


FI, GB, GD, 


GE, GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, KE, KG, 


KP, 


KR, KZ, LC, 


LK, LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, 


MG, 


MK, MN, MW, 


MX, 


MZ, NA, NI 


RW: BW, GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


SD, 


SL, 


SZ, TZ, UG, 


ZM, 


ZW, AT, BE, 


BG, CH, 


CY, 


CZ, 


DE, 


DK, 


EE, 


ES, 


FI, 


FR, GB, GR, 


HU, 


IE, IT, LU, 


MC, NL, 


PT, 


RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, CF, CG, 


CI, 


CM, GA, GN, 


GQ, GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 










AU2004209401 
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20040819 




2004AU-0209401 
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CA---2488584 
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20040819 




2004CA-2488584 




20040127 


US2004219685 
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20041104 




2004US-0765264 
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US2004220412 
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20041104 




2004US-0765267 
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US2004219686 
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20041104 
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20040127 


R: AT, BE, 
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DE, 


DK, 
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GB, 


GR, 


IT, LI, LU, 


NL, 
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LV, 


FI, 


RO, 


MK, 


CY, 
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TR, BG, CZ, 


EE, 
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20060518 




2005US-0319685 
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20030130 












2004US-0765267 




Al 




20040127 












2004WO-US02077 




W 




20040127 












This invention 


pertains 


to methods, 


mixts . , 


kits and/or 


compns. for the 



determination of analytes by mass anal, using unique labeling reagents or sets of 
unique labeling reagents. The labeling reagents can be isomeric or 
isobaric and can be used to produce mixts. suitable for multiplex anal, of 
the labeled analytes. 
IT 741683-84-1P, 1-Piperazineacetic-carboxy- 13C acid 
741683-85-2P, l-Piperazineacetic-a-l3C acid 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
(React ant or reagent) 

(methods, mixts., kits and compns. pertaining to analyte determination) 
RN 741683-84-1 HCAPLUS 

CN l-Piperazineacetic-carboxy-13C acid (9CI) (CA INDEX NAME) 



O 

II 

,CH 2 - 12 O- OH 

HN^J 



RN 741683-85-2 HCAPLUS 

CN l-Piperazineacetic-a-13C acid (9CI) (CA INDEX NAME) 



^ IJCH2-CO2H 
HN^J 
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